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Nestec S.A. 

Nutritional composition for improving skin condition and preventing skin diseases 

The present invention pertains to the use of an instable composition staining L-carmtine 
5 and at least one component having an anti-oxidative activity for stimulating the lipid 
metabolism in the skin of an individual, which results in an improvement of me general 
condition of the skin, in particular dry, sensible or reactive skin, and in prevents of the 
occurrence of skin diseases, such as dermatitis. In particular the present invention relates to 
the use of such a composition for the preparation of a pharmaceutical composition or of a 
10 food, in particular a functional rood. 

The skin is the largest organ of the body and serves as a protective shield against 
environmental influences, such as temperature or physical bearings. The skin also assists in 
regulating the body temperature, stores water and fat and prevents entry of pathogens into the 
15 body Daily life in our industrial society has a detrimental impact on the skin in that 
environmental factors, such as air pollution, or stress in profession affect the skin's condition, 
which in the long run result in a deterioration of the skin's status and eventually performance. 

In general for preventing deterioration or even improving the condition and/or performance 
20 of a skin's two approaches are known. The first approach resides in applying topical 
formulations directly on the skin, such as creams, ointments or lotions, which may prove 
effective under certain circumstances. These formutations do, however, suffer from the short- 
comings that the symptoms instead of underlying causes of a deterioration or a disease in the 



25 



skin are treated. 



30 



A second approach for improving the skin's condition involves adnnnistration of ingestible 
compositions designed to act from within the body. Several such compositions have been 
proposed in the art, which, however, often contain rare and expensive starting materials of 
plant or animal origin. The Jackson Laboratory (USA) has reported that a reduction of the 
dietary fat content may lead to » reduction of the incidence of specific skin diseases, such as 
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« of mice The reduction of fat content in the diet did, however, 

elderly persons, or only women, and are not suited ror s 
ingredients they contain. 

to vie» of the of «. prior * ft. probtan of the pr«s»« ***** * 

p^des reHcf » an individoaia h«specdve of then * ^ by in^nns * s*n 
10 condition and/or by preventing skin diseases. 

TtoprcWembrcbwns^bynshtgMinse^ 
lipid metabolism in the skin of an individual. 

r^te^vo^archwoAd^^^co^^ofv^g*^^ 
toM vidnd 8 tfd i fferenta g e.1>«pres^inv^ 

M adored, one diet snrprieins.y atoobttd to lipid nrfaboli*. »d thereby 
pcvidrfaprofcaive efiec. on*e ccndirio, of ft. «. («* dry. sensible orteacnvesta) 

essentialnigredients,whichyieldn»efi^onseive4 

Even owe snprisio,, this benefit efiec. coold be otaerved when a die. tebrively rich in 

a sig nacan. improvement of the skins condidon may be oWained only by M *e 
coaKn, of f» m an individoaTs diet This trait seen, to be tame* finronrable, m th« the 
nonnal diet in Western societies contains a high amount of fht 

may go along with an increase of lipids in sebum. 
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These effects will lead to an overall improvement of the skin's condition and prevents the 
onset/incidence of a skin disease, such as dermatitis, in particular ulcerative dennatitis, ulcers 
associated with diabetes, circulation disturbances, mechanical trauma, physical, chemical or 
5 microbial noxae or eczema. The ingestable composition is also intended for reduction of 
itching. In addition, when using the present composition an improvement of the skin 
condition of individuals may be observed, that have a decreased lipid secretion in sebum, one 
of several causes of a condition often designated as "dry skin- or "sensible skin-. 

10 The term "ingestable composition", as used in the present application comprises any food- 
acceptable composition. 

The term "improving skin condition and preventing skin diseases" comprises not only the 
improvement of skin conditions and a prevention of skin diseases, but also a balancing of the 

15 processes occurring in the dermis. A nutritional composition according to the present 
invention stimulates the lipid metabolism an in particular increases lipid secretion in sebum, 
and helps thereby to produce a protective sebum layer on the skin. As well known sebum is a 
complex mixture of fits, cells, free acids, which mixture is secreted by sebaceous glands and 
protects the skin from external influences. Without wishing to be bound to any theory, it may 

20 be therefore assumed that for an increasing of the lipid secretion in sebum various different 
and interacting metabolic processes in the body have to be influenced. 

The term "L-camitine" as used in the present application comprises both, the naturally 
occurring amino acid L-camitine, as well as acjrl-derivatives of L-carnitine, such as e.g. the 
25 acetyl-derivative of L-carnitine or the propionyl L-camitine. Said compounds may be 
isolated from natural sources, or may be synthesized chemically- The preferred ingredient is 
the naturally occurring amino acid L-camitine. 

The term "component having an anti-oxidative activity" or "anti-oxidative component" com- 
30 prises any food-acceptable components having an anti-oxidative activity, such as vitamin C, 
vitamin E (tocopherols and tocotrienols) and derivatives thereof, such as e.g. vitamin E 
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diterpenes (e.g. Jcawneoi containing isoflavones, 

^ fa ^ g — ^^^^^ 

rineenosides for increased superoxide aismu™* °» 

21, being a — *«* - - - «^^2ZZ ' 

^on, of L-«xoinne to be adminisared «y f> r W" 1 ** 1 iS * ^ L°T ^ I 

X day, in particular of 29 to 31 mg per kg of body weight per day. F« P~ 

1 JTper day, * pardcnlax of 19 to 21 nrg per kg of t^y weig* p~ day. In case 
bodyweigm per j, i~ „, varied based on the molecular weight 

20 L^mitine derivatives, the corresponding mount! are vaneo oasea on 

of the compound. 

A oompl.* composition of a borne, or u— n feed in essennaHy * tat 

JZ+m ** e^rnpl. op to 1800 to 2200 ppm (parts jm rrnlUon) of or a 

25 ^r^.ntore^uP-™^-'"-^'^ 10 "' 
preftr abry 510 to 750 ppm of I^camione or derivative thereof. 

Nunidona, eomposhiona comprising an amount of ann-«idanve ^-M •» - 
Inn, offer eaamp.e a, least 0.025 nrgper kg of bod, weigh, P~ day, r-ferabr, <rom 
30 a025mgn > 250nrgperkgofbodyweightperd»y,providedBOOdresolts. 
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■ -^nwikisee a combination of vitamin 
v^,^ rt n of anti-oxidatxve components is e.g. * 

.nMrfdauve cornponenthavmg ^ or three of the antimcidative 

seed Hdnrt, and cysteine. 

• ■ « ~ , derive** thereof for use in . nutritional composite. 
An example for — » * * *" 

— 10 ** "tZZ tl* Vhennn E or said derivative may be 

recommendation as a daily dosage. 

^ „ vitamin E secretion in hemen fecial s*m end * « — £ V 
^en^nor.r M yec. M np^»^^»^ m ^ ate ' n,heJeb,m 

VitarrdnCinayhechosenin anatnoentof 1 to4 timeslhe amount of vitamin E, preferably 
T™ tiTtb. amount of vitamin E, more preferably ,7 ,0.2.3 *~ - 

derivative thereof fee use in a nutritional conajiosition aecordmg to the present mveuhon is 

Ane^.erbrgrapeor^peseed^riohmproonti.eoyamto 
^Zn nccordiug to tire present invention are * seed 

(J* comprise monomers and pounces of eateobins and — " 
ImLaByTv*!*.. eg. under *e name Gmpema* (Burgundy Bofemca, ««0 • 
""""^ y , ^« m 25 %calechms, 45% oligomers (2 to ftners) and 

vinol(KBtoman).Orapern«e<»tamse.g.25/icaieonms, , nnm ,. Brkao f 

35 % tannms. OSEE may be taciuded for exan,.e in an amouo, of 0.02 «o 100 mg per kg of 
, Z weigh, more preferabiy 2, to 40 mg per *g ^ weigh, aa » dady dosage m 
^ jlposiuC aeeording to tire present invention. Especially for hunans U » 10 
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■ v. ,nJ asoecially for pet animals, e.g. cats and dogs. 7.5 to 
mg of GSPE per kg of body vrclght, and especially tot pea 
30 »g per kg of Wy weigh, eould ie o«d a» a dai!, doaage. 

NuttM „al colons «herefo - - - 

^ * respect to ^ WD ^ * 

raog. of 2:1 to 100:1, more preferably m the range of between 4.1 an 
tarter^Stl^dlOtlprovddedtaprteotogeodprop^ 

^ „ -source of «, as used to foe present appUcadon ^ ■ J 

W aocVor oiKs) nrespeenve of foeh eWency * room -I-™. 

2LT said "sL of * is present in esse™** flu* fon* sue. as - * « 

Ida,., sohd from snob - .,. —r. rTuas, in foe c^oto* rf* 

„s«d herein comprises raamounsaturated fotty acrds, « fetty acris havmgo* 
bond; as welt as fatty adds having more to. one doobte-boni 

Tnp^,»ybe*nou..h.eoi ! ,bor^o0,bfc^ 

pTea*etably> the source of tat may cotnprise uosatmatEd tatty acids, or is eonched 
IprJg unaaturetod fatty acids. The souce of * m » nrtum. 

^ scids bound as glycerin eaera. ta. nmnmratod fatty acids, or una-natod 

„* poly—ed fttty A sncb as ganmva .inoleic acid, amebic acni, 
eicosapentanoic acid, and docosahexanoic acid 
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Fish oils are a suitable source of eicosapentanoic acids and docosahexanoic acid, wlule 
borage oil, blackcurrent seed oil and evening primrose oil are suitable sources of gamma 
linoleic acid. Rapeseed oil, soybean oil, linseed oil and walnut oil are suitable sources of 
alpha-linoleic acid. Safflower oils, sunflower oils, com oils and soybean oils axe suitable 
sources of linoleic acid. Olive oil, rapeseed oil (canola) high oleic sunflower and safflower, 
peanut oil, rice bran oil are suitable sources of rnonounsaturated fatty acids. 

Preferred fats which may form the basis for a source of fat and may be used for the 
preparation of a nutritional composition according to the present invention are hallow, in 
particular beef hallow, and soybean oil. In particular, said source of tat may also comprise 
fatty acids belonging to the family of n-3 polyunsaturated fatty acids, and in particular alpha- 
Imolenic acid. Without wishing to be bound to any theory, for example alpha-linolenic acid is 
deemed to be a precursor substance in the mammalian metabolism for the formation of 
eicospentaenoic acid, prostaglandins of the 3-series and leukotrienes of the 5-series and is 
supposed to provide beneficial effects on the human body and on the human skin. 

In a preferred embodiment, if the source of fat used for the preparation of a nutritional 
composition according to the present invention is soybean oil, then the composition may 
comprise at least 1 wt-%, and up to about 7 wt-% of fatty acids in n-3 form, for example. 



Advantageously, said n-3 fatty acids and are present in a weight ratio of (n-6 fatty acids) to 
(n-3 fatty acids) of from 3:1 to 10:1, more preferably of from 4:1 to 8:1. If necessary, 
different animal or vegetable oils may be combined in order to obtain a desired composition 
of the fat source, for example fats rich in n-3 fatty acids may be added to a fat or a 
25 composition of fats having a lower content of n-3 fatty acids. 

Depending on the formulation intended for the nutritional composition, the fat content may 
vary. In case of a nutritional formula intended to provide a complete meal or snack or in case 
of a nutritional supplement to be consumed with a meal having a relatively low fat content, 
30 the nutritional composition may comprise up to 40 wt-%, preferably of from 6 to 25 wt-%, 
more preferably of from 10 to 12 wt-% of a source of fat on basis of the total weight of the 
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.ttta- coition, fe - of a outrittaal suppien- MM «br c^on wifo 

^on having . reiaflveiy high M cente* foe euuihooa, "» 

^ of « in . amount of St wm 0.5 «t-% on basis of *c te-i we* of .ho oumdooal 

composition. 

«» , food-acceptab.e carbohydrate ^ce aod/or a source of proteta, arrino aerie, -»» 
p-rides. For au^pte, ft. carbohydrate se^ nvty be floor, grain or starches of e g. nee, 

— C „ M «, i_ -articular di- and oligosaccharides, such as e.g. 
barley, sorghum, millet, oat, com. Sugars, to particular ui wa u g 

,0 *»oee, gfocose and com syrops may aiso be aaed. Addioe^ly aiso appropriate fibers n»y 
be added. The an— of ri«H l—M *T carbohydrate source ntay be sekKted 
as desired. For example, file food may conlain up to about 65 wt-% of carbohydrate, ^ w * e 
pM* 45 to 60 % wt-% of «rbohydrate. oo foe basis of ft. totel weight of the 
nutritional composition. 

Suitable protein sources for the u^a.^^m^^V^^^ 
^ be selected from any suitable animal or vegetable pxotem s^ce, for example muscular 
or skeletal meat, meat and bone meal, poultry meal fish meal, milk proteins, com gluten, 
wheat gluten, soy flour, soy protein concentrates, soy protein isolates, egg proteins, dietary 
20 proteins, such as whey, casein, gluten, and the like. The amount of protein, peptides, and 
anuno acids (without considering the amount of L-c^rnitine) may be selected as desired. For 
example, the nutritional composition may contain from about 12 wt-% to about 70 wt-% of 
protein on the basis of the dry weight of the total composition. 

25 The choice of the carbohydrate, protein, peptide, amino acid sources may be selected based 
upon nutritional needs of its consumer, notability considerations, and the type of product 
produced. Further, various other ingredients, for example, salts, spices, seasonings, vitamms, 
minerals, flavoring agents, gums, prebiotics and probiotic rmcro-organisms may also be 
incorporated into the nutritional composition as desired. 

30 . . . 

The prebiotics may be provided in any suitable form For example, the prebiotic may be 
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p^dcd in d. form ^ M — ° 

^ M of *»* * * — 18 ^ ** J °l^ 

^ cspeciaHy about 10% by «** *" — * «- F-— V ab °" 
<»% to about » by ^ - d. nubmonal compel For nutritional *m~m 

„ about 10 of ft. nobioo»I composition, mora pmfcraMy about 1 "wt-% to about 5 
«..%, each on basis of the dry weight of the total composition. 
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The probionc microbism may to select ftom or* or more roicroorganism, stable for 

^bW balance in the intestine. E^mpte of suitable probiotic rmcm.*^ motade 

^•,te, a^m. Macor, and ft**- and Tenders* and badada «-n . 
« WW-^**"** Clostridium, Fusobecterium, AfeHssococcus, Propum- 
baaaim , Streptococcus. Bayous, lacmcoceus, JfcM*^ 
teflte, ftaSbcoecu., JaWoccnr, I«co»o JB c, »Wh, tWcoco and 

IMMta. Specific e^mple. of suitable proMotie micro******* are: ^towo- 
ineffto ceagulaus. ffcta*n* indite ante*. .S^Uot^eriu. 

HfiduM. Bifidobacterium tJM «"»■* « 

i^ococcarjW*, toro&tcate ucui^ite, te**««to uffinentete. incmtaulte 
era, sub,p. WroWfa ea*f SWrom, Incwtonflnr enrmte. InCoteuto 

ifcB subsp. lads, Lactobacillus farctuuuus, UcvbacOu* gasseri, LactobaaUu, 

/— * ideate «<** incite 
(Uefetectlte GCfc incite ante, Z^oco««. tea*. iMtaecoec* various, 
Pyococcus acidilacUci, Pyococcus peaosaceus, PeUccoccus adduacdet, Miecoccus 
kalaphUus, Streptococcus JaccaUs, Streptococcus themepMus, Staphylococcus carmsus, 
and Staphylococcus xylosus. 
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*v be in oowdcred, dried fbrm. eapeeiauy ta *■« fo[ro for 

" """"^^I lix ^ aproH* -dc^ni- ia used, .he 
5 - ^ ^ vf to abo* io- proWo* 

Ld«- cordon, more prefab *« If - — 
'-^"'•'■r ^^^nnninor^e^donrn^eontoin . 

ab o«t0.5wt.-%toabout20wt.-/.ofa« ! ^ ^ ^ 

tessoftedrywei^toftbetrtdcomp^ 

, i^nuv be incorporated to* to nu 
Ok ormore food grade eil.oUdiers may be ^ycorite, lecithin and 

desir ed, * example MX T^^SE-i 
„ ^aod^yeend^SW.^.^^^^^^^^ 

« he used for humans and/or inainnia]s> in particular pets. 

z rr-~:c — — — - 

respective target mammal. 

Tie composition nvy be admnusWed <o ft. ^ ^ ^ 

^ (B «o IM acon^en t rfanu 1 ndonan 7 co»^ibod.Tl»«»l mpo 

abobeacoinpiettandnuuitionaUybal^ 

a. . .nationally complete food or pet food can be prepared. The 
25 in one embomment, in !lnBbi . form, for example m dried 

foods or pet ^J^^^^ or prttodsn-V — 

composition according to the present mvenn u, 

30 orn^ofacarboh^^apro^aottrceandlipidaourc. 
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For dried foods or dried pet foods a suitable process is extrusion cooking, although baking 
and other suitable processes may be used. When pet food is extrusion cooked, the dried pet 
food is usually provided in the form of a kibble. If a prebiotic is used, the prebiotic may be 
admixed with the other ingredients of the dried food or pet food prior to processing. A 
suitable process is described e.g. in EP-A-0850569. If a probiotic micro-orgamsm is used, the 
organism is best coated onto or filled into the dried pet food. A suitable process is described 
inEP-A-0862863. 

For wet foods or wet pet foods, the processes described ha US-4,781,939 and US-5,132,137 
may be used to produce simulated meat products. Other procedures for producing chunk type 
products may also be used, for example cooking in a steam oven. Alternatively, loaf type 
products may be produced by emulsifying a suitable meat material to produce a meat 
emulsion, adding a suitable gelling agent, and heating the meat emulsion prior to tilling into 
cans or other containers. 

Nutritional compositions for human consumption may be for example a nutritional complete 
formula, a dairy product, a chilled or shelf stable beverage, soup, a dietary supplement, a 
meal replacement, and a nutritional bar or a confectionery. 

The nutritional composition can be enterally adnunistrable, for example in the form of a 
powder, a liquid concentrate, or a ready-to-drink beverage. If it is desired to produce a 
powdered nutritional formula, the homogenized mixture is transferred to a suitable drying 
apparatus such as a spray drier or freeze drier and converted to powder. 

25 In addition thereto, a usual food product, such as e.g. a fermented milk, a yogurt, a fresh 
cheese, a renneted milk, a confectionery bar, breakfast cereal flakes or bars, drinks, milk 
powders, soy-based products, non-milk fermented products or nutritional supplements for 
clinical nutrition may also be enriched with a nutritional composition according to the 
present invention. 

30 
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Preferably, the amount of the food composition to be consumed by the human and/or 
n^al to obtain a beneficial effect will depend upon its sise, its type, and its age and may 
be chosen according to me general knowledge in the art by a skilled person. 

5 Thenutritionalcon^^ 

accepted by the consumers as itprovides itsbeneficial effects cm Ihe dcm wimout requiring a 
restriction of me fat content of the diet Thus, the present invention overcomes a prejudu* 
present in the art, as previously it has been supposed mat such effect 
on basis of a diet relatively low in fat 

It should be appreciated that the components of a nutritional composition according to 
present invention provide therein a synergetic activity exceeding and/or different from the 
activity of the respective component when used alone. 

15 The following examples are given by way of Ulustration only and in shouldnot be construed 
as limiting the subject matter of the present application. All percentages are given by weaght 
unless otherwise indicated. They are preceded by a brief description of the figure. 

Figure 1 is a diagram showing the hair sebum lipid amounts measured by HPLC, on male 
20 mice C57BL/6J fed diets A to E as described in example 1 and a diet F. Sebum lipids were 
grouped in 3 classes: Cholesterol + diglycerides and triglycerides and cholesterol and wax 



esters. 



Example 1 

25 Observations ™ » murine model 

Study desi pn and diets 

Male mice C57BL/6J were obtained from Ifia credo (France) at 9 weeks of age. Upon arrival 
mice were housed by groups of 6 animals. After 3 weeks adaptation, mice (12 weeks old) 
30 were randomized in 5 groups (A to E) of 12 mice each and housed individually. Mice had 
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free access to water and were submitted to 12 hours light and daik cycles. 
Dietary intervention in adult mice was a 3 months feeding from 12 to 15 months of age. 
Dietary intervention in old mice was a feeding of 21 to 24 months or a long-term feeding of 
over 21 months (from 3 to 24 months of age). 
5 All animal groups were fed Ad lib (ad libidum) except for the group of caloric restricted mice 
which was fed 67 % of the daily food consumed by the control Ad lib group. Animal weight 
was measured once a week. 

The control diet (diet A) composed of 18% proteins (soy and whey), 11% fat (soybean oil), 
10 59% carbohydrates (starch + sucrose) and 10% cellulose was supplemented with either a 
cocktail of antioxidants comprising vitamin C, vitamin E, grape seed extract and cysteine 
(diet C) and/or L-camitine (diet D and E respectively). For caloric restriction (diet B) fat, 
starch and sucrose were reduced to provide 67% of the daily calorie consumption of the Ad- 
lib control group while providing 100% for proteins, minerals and vitamins. These diets are 
15 as fellows: 

Diet A - Control: 18% proteins (soy and whey), 11% tat, 59% carbohydrates, 5% cellulose 
Diet AL - Control: long term adnriiustration of Diet A over 24 months; 
Diet B- Caloric restriction: l8%protei«Ksoy andwhey), 7^ 
5% cellulose; 

20 Diet BL - Control : long term administration of Diet B over 24 months; 

Diet C - Cocktail of antioxidants: Diet A + 0.19% vrtanrin C, 0.03% vitamin E, 0.075% 
grape seed extract, 0.4% cysteine; 

Diet D: Diet A + 0.3% L- carnitine + cocktail of antioxidants of diet C; 
Diet DL -'Control: long term administration of Diet D over 24 months; 
25 Diet E : Diet A + 0.3% L- carnitine; 
Diet F: Diet A + 03% l-camitine. 

As mentioned above, the study as described in the present invention was inter alia originally 
directed to detennine the effects of caloric restrictions on the mortality of mice, for which 
purposes Diet B was administered to the animals. 
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to s-dn discasas and hclpad . avoid dentin, in utoadvo 

domiatios, aid inowsas liie lipid aacretton in sabum 

1 ■.„■„«,„■ d^mmitis in CS7BL/6J 

JTas a** as *4 ™>n«hs of age. Tablo 1, as shown bolow show* tnc -nodenc* of 
dermatitis in the various diet groups. 



Group 



Number of 



•B 



E 



AL 



DL 



BL 



3 

To" 



group size 



20 



Table 1 



Incidence 



0.10 



19 



19 



19 



19 



30 



30 



24 



0.11 



0.16 



0.00 



0.16 



0.33 



0.10 



0.08 



Period 



21-24 months" 



21-24 months 



21-24 mourns 



21-24 months 



21-24 months 



aver 24 months 



over 24 months 



over 24 months 



,5 

I 

Many of the mice belonging to the control group (AL group) developed at mid-life (12 to 18 
months of age) ulcerative dermatitis that lead to extensive skin damage, skin infections and 
20 important weight loss. In particular, mice on control diet experienced a high mcdence of 
mortality due to skin disorders. 
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Mice fed the con.ro. die. were mme P»ne to sBn disorders than mi., belonging « rh. 
omer die, gronps. Few shin lesions were observed M «■ - * 
study (2 for BL, 2 for DL). Thus, a diet with done msmcmm (B r BL) and diet D (DL, D) 
appeared to have a protective effect 

oennaftis by 12 monfcs of age. U la«r to reputed previmsly by the Jacks™ Ubmamy 
(USA) Thus, the cobol diet itself seem to provide a pn.Bc.iv. Mr. and fame, smdtes 
M_d that mis proactive facmr is tie relanvely high conmo. of aipha-Imotane acid in me 
soybean oil which baa been admWsUred daring *. study.. Table 2 sbow, fte con«t of 
aVpha-linotenic acid and linoleic add of soybean oil compared to com ml 



Table 2 



Essential fatty acids (FA) present hi the diet (% of total * a; 




linoleic acid (LA) 18:2 n-6 


alpba-linolenic acid (ALA; no 


Com oil 


57 


0.9 


Soybean oil 


53 


7 | 



Kesul* superior to the standard diets with respect to a station of tie lipid metabolism 
were also obtained when using a diet compri^g L-carrutine and two of the foHowmg 
antioxidants: vitamin C, vitamin E, grape seed extract and cysteine. 

w-npl.. r ; Mease < "+ of. *™ sebnm lipids in -adult and old mice 



Hair sebum lipids of mice C57BL/6J of example 1, fed with the diets A, B, C, D and E as 
described in example 1, were measured by HPLC. Sebum lipids were grouped in 3 classes: 
(1) polar lipids: digrycerides, fatty acid and cholesterol (2) triglycerides and (3) non-polar 
25 lipids: cholesterol and wax esters. 
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Measurements of hair sebum lipids in Adult mice (15 months old) 

The results that are represented in Tables 3 and 4show that hair sebum total lipids amount, 
non-polar lipids (cholesterol and wax esters) and polar lipids (diglycerides fetty acid and 
cholesterol) were increased in adult mice fed diet D (Table 3, grey box). The lipid balance 
however was not significantly modified in diet D (Table 4, light box). On the opposite, nuce 
fed caloric restriction had significantly reduced amount of total lipids as well as non-polar 
lipids and triglycerides in the sebum (Table 3, grey box). In addition, lipid balance was 
modified in the caloric restricted mice (Table 4, light box) with a decrease proportion of 
triglycerides and an increase proportion of polar lipids. 

Table 3 





Ghotostarol 


/ wax Es tors 
phfa) 


Uptdsasy 

TMglj 


fcarldes 


hair » 15 moil 

Cholesterol /E 
(Polari 


tit old mica 

iptate) | 
sen 1 


A 

B 

c 

0 

6 


6.73 
4.B9 
7.6* 
9.20 
6.58 


0.S1 
0.62 
0.60 
0.76 

0.31 


3.07 
0.72 
3.01 
3.64 

2.10 


0.74 
0.12 
0.81 
0.57 

0.33 


2.45 
Z.68 
3.11 
3.SO 

234 


0.12 

02* i 
0.21 j 
OM 

'0.10 



ruiiuuuv vw«— "t-- — - — - 

different diets as in example 1. • 

Values are expressed as microgram of lipids per milligram of hair. 



Table 4 

statical analyala using the Z-»idod Student t-test vens^A 




store 



TilgNcBrMas 



Chol/Ptaiysarides/FA 
P value 



B 

C 
D 

E 



0.0370 
02574 
0.0148 
0.7881 



NS 
NS 



0.0037 
0.9589 
0.4176 
02145 



NS 
NS 



0.4403 
0.0161 
0.0050 
0.4647 



NS 



NS 



Measurements of hair sebum lipid in old (24 months) mice: 

Tables 5 and 6 represent the results of the dietary supplementation as stated in example 1 for 
old mice. Total lipid hair sebum amount from mice fed diets C, D and E were increased 



C 1-09-05 
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significantly contrarily to the caloric restricted mice, which show a decrease of total hair 
sebum lipid. Lipid balance was modified in diets B, BL, C and D in a similar manner, with an 
increased proportion of cholesterol and wax esters and a decrease proportion of cholesterol, 
diglycerides and fatty acid lipid classes. In addition caloric restriction short-term shows a 
decrease in triglycerides as seen in adult mice. 



Table 5 



Chotenterol and wax esters 



A 
B 
C 
D 
E 

et 



5.09 
6.58 
12-03 

10.08 
9.81 
6.30 
11.13 



0.82 
0.62 
0.88 

1.07 
0.72 
0.53 
1.09 



Lipids as uq by ma of hair 



TrigtyoBrtdoa 



ChoL/OlfllycBiktea/FA 



3.21 
1.32 
5.38 

349 
5.81 
1.17 
5.69 



sen) 



0.B1 
0.36 
1.45 
0.87 
0.95 
028 
0.90 



H. 25 

I. 46 
2.62 
2*3 
2.37 
2.50 
2J98 



0.1S 

0.14 

0.06 

0.16 
0X8 

0.08 

0.17 







fr-.'-.>— 3 







1 0 Hair sebum lipid amount (in grey box) and lipid balance (light box) of 24 months old mice. BL and DL 
represents long-term feeding of mice with diet B and D respectively. 
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Table 6 





Statitical analvsls using the 2-sidei 


d Student Most 




Cholesterol and wax eaten 


Triglycerides 


CtaL/DfcfcCBridM/FA 








P value 




P value 






. A 
















B 
C 
D 
E 
BL 
OL 


0.1664 
00000 

0.0O19 
0.0005 
023Z7 
, 0.0004 


NS 

M 

*** 

NS 

*** 


0.0490 
02092 
0.8157 
0.0538 
0.0297 
0.0596 


* 

NS 
NS 
NS 

• 

NS 


0.0013 
0.0357 
0.4220 
0.4781 
0.1639 
0.0065 


** 
• 

NS 

NS 
NS 

4* 
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Statistical analysis of total lipids and lipid balance of hair sebum of old mice. 

Values significantly different from the control values * p<0.05, »*p<0.01, **+p<Q.Q01, NS = nun 

significant. 



